Abstract Marine leeches, specific to sea turtles, have been implicated as potential vector organisms in the spread of fibropapillomatosis (FP), a pandemic neoplastic disease with Chelonia mydas having the highest affliction rate. Polymerase chain reaction identified two independent, seemingly functional histone H3 loci for marine turtle leeches Ozobranchus branchiatus collected from C. mydas in Florida and Hawaii. Primers were developed to amplify each product separately. Among the two loci, sequence differentiation (U ST ) ranged from 0.161 to 0.182 with identical amino acid translations among the 22 samples. A maximum parsimony tree of GenBank histone H3 sequences from annelids indicated the gene duplication occurred within the Ozobranchidae family. Geographically separated populations yielded U ST values of 0.004-0.005 but were phylogenetically distinctive. These novel markers will be useful in identifying ectoparasites in FP research, evaluating other histone variants, and chromatin dynamics regulation studies.
Histone genes are found in all eukaryotes. The histone complex is composed of five major groups: H1/H5, H2A, H2B, H3, and H4 (Bhasin et al. 2006) . Particular attention has been given to histone H3 genes because they encode proteins involved in the formation of the core-nucleosome, which is vital for proper chromatin organization (Chabouté et al. 1993 ). The slow-evolving nature of histone H3 has made it a preferred locus for phylogenetic analyses. Colgan et al. (1998) first designed primers (H3af and H3ar) to amplify the H3 gene in arthropods, but these primers have since been used in Annelida (Lund et al. 2010; Rousset et al. 2007 ), Sipuncula (Maxmen et al. 2003), and Mollusca (Okusu et al. 2003; Mikkelsen et al. 2006; Dennis and Hellberg 2010) .
Ozobranchus branchiatus leeches are parasites known historically to use green sea turtles (Chelonia mydas) as hosts, but in recent years, have been documented on other marine turtle species (Bunkley-Williams et al. 2008; McGowin et al. 2011) . The need to study marine turtle leeches has risen due to the species' possible connection to the sea turtle neoplastic disease, fibropapillomatosis (Greenblatt et al. 2004) . Until now, histone genes have not been sequenced for leech species of the Ozobranchidae family. Initially, the Colgan et al. (1998) Twenty-two specimens were collected from green turtles in Florida and Hawaii (Online Resource 1). Specimen collection and morphological identification followed McGowin et al. (2011) . Samples were pooled using a Qiagen DNeasy Blood and Tissue kit (Qiagen, Inc., Valencia, CA, USA) to obtain adequate DNA material, ranging from two to six leeches per turtle, with no pooling occurring between individual turtles. Polymerase chain reaction (PCR) conducted using an Eppendorf Mastercycler (Hamburg) under the following conditions: 7 min at 94°C, followed by 45 cycles of 40 s at 94°C, 40 s at a specific annealing temperature (52-55°C), and 1 min at 72°C, and then a final extension for 7 min at 72°C. PCR products were cleaned with Agencourt AMPure XP beads following Agencourt protocols (Beckman Coulter Co.), except that PCR products were eluted using ddH 2 O instead of elution buffer. Cycle sequencing was performed using the BigDye v.3.1 sequencing kit (Applied Biosystems), and automated sequencing was performed at the DNA Analysis Facility at Yale University (New Haven, CT, USA). Sequences were aligned and edited using Sequencher It is possible not all loci composing the histone H3 complex were identified and that pooling individuals resulted in false-positives for heterozygotes, but sequence divergence estimates (U ST ) ranging from 0.161 to 0.182 (Table 1) suggested at least two divergent loci (histone H3R1 and H3R2). Furthermore, these hermaphroditic leeches (MacCallum and MacCallum 1918) are believed to complete their life cycle on the turtle hosts (Sawyer et al. 1975) , minimizing the effects of sample pooling. Amino acid translation using the standard genetic code and reading frame 2 in EMBOSS Transeq (EMBL-EBI) provided open reading frames, suggesting that both are functional genes. All sequences share identical amino acid translations, which matches other identified histone variants (Hake and Allis 2006; Kamakaka and Biggins 2005) .
Phylogenetic analyses conducted in MEGA5 (Tamura et al. 2011 ) included 12 Ozobranchidae sequences and 47 annelid histone H3 sequences from GenBank. A consensus maximum parsimony tree was bootstrapped with 1,000 replicates ( Fig. 1) using the Close-Neighbor-Interchange algorithm Nei and Kumar (2000) The two well supported (C99% bootstrap support) monophyletic groups (exclusively including either H3R1/H3R2 haplotypes) confirms the new locus-specific primers amplified two divergent loci (Fig. 1) . The two loci are sister to one another (99% bootstrap support) rather than to other annelids, suggesting the duplication event occurred within the Ozobranchidae lineage. Despite being phylogenetically distinctive, genetic diversity based upon location showed low levels of differentiation between Hawaiian and Floridian samples, with U ST estimates of 0.004 and 0.005 for histone H3R1 and H3R2, respectively (Table 1) . Indeed, there were two fixed differences between alleles sampled from Florida and Hawaii at H3R1 (Fig. 1) . These new primers will be valuable resources for future research into chromatin dynamics regulation within this group and phylogenetic studies of ectoparasites relating to fibropapillomatosis. Conducted in MEGA5 (Tamura et al. 2011 ) using the Tamura 3-parameter model (Tamura 1992 ) with a gamma distribution (shape parameter = 5) and a total of 12 nucleotide sequences (259 base pairs/sequence). Ambiguous positions were removed for each sequence pair Conservation Genet Resour (2012) 4:487-490 489
